We apply the concept of measure of noncompactness to study the existence of solution of second order differential equations with initial conditions in the sequence space n(φ).
Introduction and preliminaries
In recent years, the notion of measure of noncompactness has been effectively utilized in sequence spaces for different classes of differential equations (see [4, 5, 8, [11] [12] [13] [14] [15] ). By applying this notion, Aghajani and Pourhadi [2] investigated the infinite system of secondorder differential equations in an 1 -space. Since then Mohiuddine et al. [10] and Banaś et al. [6] focused on this system in the sequence space p .
A measure of noncompactness is a nonnegative real-valued map defined on a collection of bounded subsets of a normed (metric) space which maps the class of relatively compact sets (known as kernel) to zero, while other sets are mapped to a positive value. There are several ways to define this notion on a given space. The widely used approach is the axiomatic one, introduced in [3] , which is given below.
Let M E denote the family of all nonempty bounded subsets of a Banach space E and N E be its subfamily consisting of all relatively compact sets. Let B(x, r) denote the closed ball centered at x with radius r and B r = B(θ , r).
We recall the following definition given in [3] . 
(vi) If (X n ) n∈N is a sequence of closed sets from M E satisfying X n+1 ⊂ X n for all n ∈ N and μ(X n ) → 0 as n → ∞,
For a measure of noncompactness μ in E, the mapping G : B ⊆ E − → E is said to be a μ E -contraction if there exists a constant 0 < k < 1 such that
Darbo [7] used the idea of measure of noncompactness to obtain a new fixed point theorem which generalizes the Banach contraction principle and assures the existence of a fixed point concerning the so-called condensing operators. The following definition was given in [1] which is a generalization of Meir-Keeler contraction (MKC) given in [9] . 
for any bounded subset E of B; where B is a nonempty subset of X.
Now we state the following theorem for Meir-Keeler condensing operators which will be applied in our main results.
Theorem 1.2 ([1]) Let μ be an arbitrary measure of noncompactness on a Banach space X. If T : B → B is a continuous and Meir-Keeler condensing operator, then T has at least one fixed point and the set of all fixed points of T in B is compact, where B is a nonempty, bounded, closed, and convex subset of X.

The sequence space n(φ)
We denote by C the space of finite sets of distinct positive integers. For any σ ∈ C, we define α(σ ) = {α n (σ )} such that α n (σ ) is 1 if n is in σ ; and 0 elsewhere. Write
and define
Sargent [16] defined the following sequence spaces which were further studied in [11] . Write S(x) for the set of all sequences that are rearrangements of x. For φ ∈ ,
We have the following important result.
Theorem 2.1 ([12]) For any bounded subset Q of n(φ), we have
where χ(Q) denotes the Hausdorff measure of noncompactness of the set Q which is defined by
Infinite system of second order differential equations in n(φ)
We study the following infinite system: 
where is given by
From (3.2) and (3.3)
Again differentiating we get
t -T)f i t, u(t) ) = -f i t, u(t) ).
The solution of the infinite system (3.1) in the sequence space 1 was discussed by Aghajani and Pourhadi [2] by establishing a generalization of Darbo type fixed point theorem using the concept of α-admissibility function and Schauder's fixed point theorem. Here, we determine the solvability of system (3.1) in Banach sequence spaces n(φ). Our result is more general than that of [2] . Assume that (i) The functions f i are defined on the set I × R ∞ and take real values. The operator f defined on the space I × n(φ) into n(φ) as
is such that the class of all functions ((fu)(t)) t∈I is equicontinuous at every point of the space n(φ). (ii) The following inequality holds:
where g n (t) and h n (t) are real functions defined and continuous on I such that 
Theorem 3.1 Let conditions (i)-(ii) hold. Then system (3.1) has at least one solution u(t) = (u i (t)) ∈ n(φ) for all t ∈ [0, T].
Proof Let S(u(t)) denote the set of all sequences that are rearrangements of u(t).
where M is a finite positive real number for all u(t) = (u i (t)) ∈ n(φ) for all t ∈ I. Using (3.2) and (ii), we have, for all t ∈ I, 
where u(t) = (u i (t)) and u i (t) ∈ C(I, R).
Also since (F i u)(t) satisfies the boundary conditions, we have
The operator F is continuous on C(I,B) by assumption (i). Now, we shall show that F is a Meir-Keeler condensing operator. For ε > 0, we have to find δ > 0 such that ε ≤ χ(B)
. (8-HT 2 ), we get ε ≤ χ(B) < ε +δ. Therefore, F is a Meir-Keeler condensing operator defined on the setB ⊂ n(φ). So F satisfies all the conditions of Theorem 1.2 which implies that F has a fixed point inB, which is a required solution of system (3.1).
Remark 3.1 For φ n = n, for all n ∈ N, the above result is reduced to that of Aghajani and Pourhadi [2] but our proof is quite different.
Example
In order to illustrate the above result, we provide the following example. are continuous on I for each n ∈ N.
